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Description 

Device To Deliver a Powdery Medicine Into Nasal Cavity 

Technical Field 

The present invention concerns a device to deliver a 
powdery medicine into nasal cavity that delivers a powdery 
medicine filled in a capsule into a nasal cavity. 



Background Art 

An existent device to deliver a powdery medicine into 
a nasal cavity of a patient suffering from asthma or nasal 
allergy (refer, for example, to JP-A No. 46-49094) is 
adapted for detaching a cap-type nozzle fitted detachably to 
the top end of a cylindrical member formed with an air 
discharge port of a pump that discharges air by squeezing a 
rubber ball with a hand, attaching a capsule filled with a 
powdery medicine to the inside of the cylindrical member, 
fitting the nozzle again to the top end of the cylindrical 
member, then pressing the pump formed as the rubber ball so 
as to squeeze in the direction of the nozzle, protruding the 
pointed top end of a needle contained in the pump passing 
through the capsule loaded in the cylindrical member from 
the air discharge port of the pump to a position reaching 
the nozzle, thereby making holes on both ends of the capsule 
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and supplying air driven out of the air discharge port of 
the pump flowing through the inside of the capsule to the 
nozzle and spraying the powdery medicine in the capsule from 
the nozzle. 

However, in the device described above, the operation 
is extremely troublesome since this requires to detach or 
attach the cap-type nozzle from or to the top end of the 
cylindrical member upon loading the capsule in the 
cylindrical body or take-out a used capsule from the inside 
of the cylindrical member, or press the pump so as to 
squeeze in the direction of the nozzle to protrude the > 
needle contained in the pump after loading the capsule in 
the cylindrical member in order to make the holes on both 
ends of the capsule. 

Further, after pressing the pump so as to be squeezed 
in the direction of the nozzle to make the holes on both 
ends of the capsule loaded in the cylindrical member by the 
needle protruded from the inside of the pump, when the 
pressed state of the pump is released for retracting the 
protruded needle into the pump, the powdery medicine in the 
capsule is sucked from the holes made to the end of the 
capsule on the side of the pump by the suction force 
generated upon recovery of the pump into an original shape 
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and may possibly be sucked from the air discharge port of 
the pump into the inside of the pump. 

Further, upon making the holes on both ends of the 
capsule, holes are not sometimes made at the ends of the 
capsule on the side of the nozzle depending on the case 
since the pump is not pressed to a position where the 
pointed top of the needle contained in the pump penetrates 
the capsule and, when the pump is actuated in this state, it 
may possibly cause a worry not only that the powdery 
medicine in the capsule is not sprayed from the nozzle, but 
also a portion of the powdery medicine may possibly be 
sucked into the pump. 

Further, upon sticking the needle for making holes 
from one to the other side of the capsule loaded in the 
cylindrical member so as to be sandwiched between the air 
discharge port of the pump and the nozzle to make holes, 
since the end of the capsule is concaved inward by the 
pressing force of the needle to form a gap between the hole 
made at the end and the air discharge port of the pump or 
between the hole and the nozzle, the powdery medicine in the 
capsule can not be sprayed efficiently from the nozzle but a 
portion of the powdery medicine scatters into the 
cylindrical member to possibly cause a worry that the 
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powdery medicine can not be sprayed by a necessary amount 
into the nasal cavity. 

Further, when the needle is stuck to make holes on 
both ends of the capsule, since residues of the capsule 
broken through by the needle protrude at the periphery of 
the hole to hinder the flow of air for supplying the powdery 
medicine in the capsule to the nozzle, it may possibly cause 
a disadvantage that the entire amount of the powdery 
medicine in the capsule can not be discharged but remains in 
the capsule. 

Then, the present applicant has developed a device 
capable of simply loading a capsule by one-touch operation 
and, at the same time, making holes on both ends of the 
capsule upon loading automatically, as well as with no worry 
of concaving the both ends of the capsule inward or 
scattering the powdery medicine in the capsule upon making 
the holes and also with no worry that residues of the 
capsule protrude to the periphery of the hole which may 
possibly hinder the air flow (refer, for example, to JP-A No. 
2003-154006) . 

In the device, a capsule having holes formed on both 
ends in communication with a connection port on the side of 
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the nozzle for spraying a powdery medicine into a nasal 
cavity and a connection port on the side of a pump for 
supplying atomized air to the nozzle is loaded between both 
of the connection ports and sprayed air is supplied from the 
pump through the inside of the capsule to the nozzle, 
thereby spraying the powdery medicine filled in the capsule, 
in which a capsule holder for loading the capsule between 
the connection port on the side of the nozzle and the 
connection port on the side of the pump is placed moveably 
forward and backward relative to a capsule mounting position, 
and both ends of the capsules held to the capsule holder and 
moving forward to a loading position between the connection 
port on the side of the pump and the connection port on the 
side of the nozzle are automatically cut off partially by a 
cutter thereby making holes on both ends thereof. 
Accordingly, it is possible to rapidly conduct the loading 
operation of capsule, the hole making operation of capsule, 
and the ejecting operation of the spent capsule in one- 
touch procedure. 

Further, when both ends of the capsule are cut off by 
a cutter to make the holes, since residues that hinder the 
air flow are not formed at the periphery of the holes, the 
powdery medicine in the capsule can be sprayed thoroughly. 
Further, since both ends of the capsule are not concaved 
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inward, there is less worry that gaps are formed between 
both ends thereof, and the connection port on the side of 
the nozzle and the connection port on the side of the pump 
to scatter the powdery medicine in the capsule through the 
gaps . 

However, in a test for practical use of the device 
described above, it has been found that the diameter of the 
holes opened on both ends of the capsule varies and, in a 
case where the hole diameter is smaller than the open 
diameter of the connection port on the side of the nozzle or 
the connection port on the side of the pump, it is difficult 
to thoroughly discharge the powdery medicine in the capsule 
by the operation of the pump only for once. Further, in a 
case where the diameter of the holes made on both ends of 
the capsule is made substantially identical with or larger 
than the open diameter of the connection port on the side of 
the nozzle and the connection port on the side of the pump, 
while the powdery medicine in the capsule can be discharged 
most effectively, it has been found, in this case, that when 
a great amount of spray air is supplied instantaneously into 
the capsule by strongly gripping and squeezing the entire 
pump, the spray air leaks partially from the both ends of 
the capsule that abuts against the connection port on the 
side of the nozzle and the connection port on the side of 
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the pump to scatter the powdery medicine in the capsule. 

Disclosure of the invention 

The technical subject of the present invention is to 
prevent variation in the diameter of holes made on both ends 
of a capsule thereby enabling to make holes each having a 
predetermined diameter at a high accuracy, as well as 
prevent spray air supplied by a pump from leaking through 
the both ends of the capsule that abuts against both 
connection ports to scatter a powdery medicine in the 
capsule even in a case where the diameter of the holes made 
on both ends of the capsule is made substantially identical* 
with or greater than the open diameter of the connection 
port on the side of the nozzle and the connection port on 
the side of the pump in order to efficiently spray the 
powdery medicine in the capsule. 

For solving the subject described above, the invention 
according to Claim 1 provides a device to deliver and dose a 
powdery medicine for a nasal cavity for spraying the powdery 
medicine filled in a capsule by loading a capsule between a 
connection port on the side of the nozzle for spraying the 
powdery medicine into the nasal cavity and a connection port 
on the side of a pump for supplying spray air to the nozzle, 
the capsule being formed with holes on both ends in 
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communication with both of the connection ports and 
supplying spray air from the pump through the capsule to the 
nozzle, characterized in that a capsule holder for holding 
the capsule filled with the powdery medicine slidably in the 
longitudinal direction thereof and loading the same between 
the connection port on the side of the nozzle and the 
connection port on the side of the pump is placed moveably 
forward and backward relative to a loading position of the 
capsule, a cutter for partially cutting off both ends of the 
capsule that moves forward to the loading position while 
being held by the capsule holder to make holes on both ends 
thereof is placed, and a positioning guide is located on 
this side of the cutter for guiding both ends of the capsule 
that moves forward to the loading position while being held 
by the capsule holder and causing the capsule to slide as 
far as a predetermined position. 

Further the invention according to claim 4 provides a 
device to deliver and dose a powdery medicine into a nasal 
cavity for spraying a powdery medicine filled in a capsule 
by loading a capsule between a connection port on the side 
of the nozzle for spraying the powdery medicine into the 
nasal cavity and a connection port on the side of a pump for 
supplying spray air to the nozzle, the capsule being formed 
with holes on both ends in communication with both of the 
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connection ports and supplying spray air from the pump 
through the capsule to the nozzle, characterized in that a 
capsule holder for loading the capsule filled with the 
powdery medicine between the connection port on the side of 
the nozzle and the connection port on the side of the pump 
is placed moveably forward and backward relative to a 
loading position of the capsule, a cutter for partially 
cutting off both ends of the capsule that moves forward to 
the loading position while being held by the capsule holder 
to make holes on both ends thereof is placed, and a distance 
between the connection port on the since of the nozzle and 
the connection port on the side of the pump is made shorter 
than the length of the capsule the both ends of which are 
cut off by the cutter, so that both ends of the capsule 
loaded between them are pressed by peripheral portions of 
both of the connection ports. 

In the device to deliver and dose a powdery medicine 
into the nasal cavity according to claim 1 of the present 
invention, in the course of slidably holding the capsule 
filled with the powdery medicine by the capsule holder in 
the longitudinal direction and moving the same forward to 
the loading position between the connection port on the side 
of the nozzle and the connection port on the side of the 
pump, the capsule is caused to slide to a predetermined 
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position being guided at the both ends by the positioning 
guide, and both ends of the capsule are always cut off at 
the predetermined position to form holes on both ends. 
Accordingly, the diameter of the holes opened on both ends 
of the capsule does not vary and holes each of an 
appropriate size capable of most effectively discharging the 
powdery medicine in the capsule can be opened at a high 
accuracy. 

In the device to deliver and dose a powdery medicine 
into a nasal cavity according to the claim 4 of the 
invention, since both ends of the capsule loaded between the 
connection port on the side of the nozzle and the connection 
port on the side of the pump are strongly contacted to the 
peripheral portions of both connection ports by repulsion 
generated upon pressing of both of the connection ports by 
the peripheral portions, there is no worry that spray air 
supplied by the pump leaks from both ends of the capsule to 
scatter the powdery medicines in the capsule even in a case 
where the diameter of the holes made on both ends of the 
capsule is made substantially identical or larger than the 
open diameter for the connection port on the side of the 
nozzle and the connection port on the side of the pump. 

Brief Description of the Drawings 
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Fig. 1 is a cross sectional view showing an example of 
a device according to the present invention, Fig. 2 is an 
enlarged fragmentary view of Fig. 1, Fig. 3 is a cross 
section view of the device according to the present 
invention showing the state of loading a capsule, Fig. 4 is 
a cross sectional view of the device according to the 
present invention showing a state where a powdery medicine 
in the capsule is sprayed, and Fig. 5 is an enlarged 
fragmentary view of Fig. 4. 

Best mode for practicing the Invention 

In a best mode of the device to deliver a powdery 
medicine into a nasal cavity according to the present 
invention, a capsule holder for holding a capsule filled 
with a powdery medicine slidably in the longitudinal 
direction thereof and loading the capsule between a 
connection port on the side of a nozzle of spraying the 
powdery medicine into the nasal cavity and a connection port 
on the side of a pump for supplying spray air to the nozzle 
is placed moveably forward and backward to a loading 
position of the capsule, a cutter for partially cutting off 
both ends of the capsule that moves forward to the loading 
position while being held by a capsule holder to make holes 
on both ends is placed, a positioning guide is located on 
this side of the cutter for guiding both ends of the capsule 



11 



that moves forward to the loading position while being held 
by the capsule holder and causing the capsule to slide as 
far as a predetermined position, and the distance between 
the connection port on the side of the nozzle and the 
connection port on the side of the pump is made shorter than 
the length of the capsule after cutting off both ends 
thereof by the cutter, so that both ends of the capsule 
loaded therebetween are pressed by peripheral portions of 
both of the connection ports. 

A best mode for practicing the invention is to be 
described with reference to the accompanying drawings. 

In a device to deliver a powdery medicine into a nasal 
cavity according to this embodiment, a forked nozzle 1 for 
spraying a powdery medicine into right and left nasal 
cavities simultaneously and a pump 2 for supplying a spray 
air to the nozzle 1 are attached to a main body 3, in which 
a connection port 7 on the side of the nozzle and a 
connection port 8 on the side of the pump that connect the 
nozzle 1 and the pump 2 by way of a capsule having holes 5, 
6 opened on both ends are formed, and a capsule holder 10 
for loading the capsule 4 filled with the powdery medicine 9 
between the connection port 7 on the side of the nozzle and 
the connection port 8 on the side of the pump while slidably 
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holding the same in the longitudinal direction thereof is 
located moveably forward and backward relative to the 
loading position. 

Further, cutters 11a, lib for partially cutting off 
both ends of the capsule 4 that is moved forward while being 
held by the capsule holder 10 to the capsule loading 
position between the connection port 7 on the side of the 
nozzle and the connection port 8 on the side of the pump 
thereby making holes 5, 6 in communication with the 
connection ports 7, 8 on both ends thereof are provided to 
the body 3, and positioning guides 12a, 12b are located for 
guiding both ends of the capsule 4 that is moved forward 
while being held by the capsule holder 10 to the loading 
position and causing the capsule 4 to slide as far as a 
predetermined position are provided on this side of the 
cutters 11a, lib. 

The cutters 11a, lib include a pair of blades secured 
in parallel with each other with the blade tips being 
directed to the direction opposing the advancing direction 
of the capsule holder 10, and the positioning guides 12a and 
12b are formed of a pair of protrusions opposed to each 
other. Further, storage spaces 13a, 13b are formed between 
the blades forming the cutters 11a, lib and the protrusions 
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forming the positioning guides 12a, 12b located on this side 
thereof for discharging cut ends of the capsule cut off by 
the cutters 11a, lib. 

The distance between the positioning guides 12a and 
12b is set to a distance corresponding to the shortest 
length for the capsule length causing dimensional variation 
during manufacture of capsules. Further, the cutters 11a, 
lib are situated at the position that the tops of the 
spherical surface forming both ends of the capsule 4 
positioned by the positioning guides 12a, 12b to the 
predetermined position are cut off each by a predetermined 
area so that holes 5, 6 each having a diameter substantially 
equal with or somewhat larger than the open diameter of the 
connection ports 7, 8 can be opened on both ends of the 
capsule 4. That is, the diameter for the holes 5, 6 formed 
on both ends of the capsule 4 by the cutters 11a, lib is set 
to the size substantially identical with or larger than the 
open diameter of the connection ports 7, 8 in communication 
with the holes 5, 6. 

Further, the distance L between the connection port 7 
on the side of the nozzle and the connection port 8 on the 
side of the pump, for loading the capsule 4 having holes 5, 
6 each of a predetermined diameter opened by cutting off 
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both ends thereof by the cutters 11a, lib is made smaller 
than the distance M between blade tips of the cutters 11a 
and lib for cutting off the both ends of the capsule 4. That 
is, the distance L between the connection ports 7 and 8 is 
made shorter than the length of the capsule 4 after cutting 
off both ends thereof by the cutters 11a, lib, so that both 
ends of the capsule 4 loaded between the connection ports 7 
and 8 are pressed by the peripheral portions 14 and 15 of 
both of the connection ports 7 and 8. 

The nozzle 1 is made of a tube 16 which is soft and 
flexible so as not to damage the inside of the nasal cavity. 
Further, in the pump 2, an open end of the pump main body 17 
molded from a rubber or plastic material having a rubbery 
elasticity into a hollow body which can be deformed under 
compression is secured in an air tight manner to one end of 
the body 3 formed with the connection port 8 on the side of 
the pump, and an air suction port 18 having a valve body 19 
as a check valve for checking the flow of air from the 
inside of the pump body 17 is located at a position opposite 
to the open end of the pump main body 17. 

Further, an air discharge port 20 of the pump 2 in 
communication from the inside of the pump main body 17 to 
the connection port 8 is formed on one end of the body 3 to 



15 



which the open end of the pump main body 17 is fixed, and a 
check valve 21 is located in the air discharge port 20 for 
inhibiting the inflow of air from the side of the connection 
port 8 to the inside of the pump main body 17 when the pump 
main body 17 deformed under compression recovers its 
original shape. The check valve 21 is adapted such that a 
valve body 22 for opening/closing the air discharge port 20 
is resiliently biased in the direction of closing the valve 
by a spring 23 and the valve body 22 is driven to the valve 
opening direction against the resilient force of the spring 
23 by an air pressure in the pump main body 17 exerting on 
the end face of the valve body 22 that closes the air 
discharge port 20 when the pump main body 17 is gripped and 
squeezed by a hand. 

The capsule holder 10 has a drawer type main body 25 
inserted into and drawn out of a space 24 in the body 3 
formed between the connection ports 7 and 8, in which a 
recessed groove 26 is formed on the surface thereof for 
slidably holding the capsule 4 filled with a powdery 
medicine 9 in the longitudinal direction so as to protrude 
both ends thereof, and a stopper 28 is formed on the back of 
the main body 25 for engagement with a protrusion 27 formed 
on the inlet to the space 24 of the body 3 such that the 
body 3 is not detached from the body 3, and a recessed 
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groove 29 in engagement with the protrusion 27 is formed for 

slidably supporting the main body 25 in the direction of 

inserting and drawing the same into and out of the space 24 
of the body 3. 

The device of the embodiment is constituted as has 
been described above, and the method of using and the 
operation thereof are to be explained. At first, the main 
body 25 of the capsule holder 10 is drawn out of the space 
24 of the body 3 and the capsule 4 is held in the recessed 
groove 26 formed on the surface of the main body 25 as shown 
in Fig. 1, and then the main body 25 is inserted into the 
space 24 of the body 3 as shown in Fig. 3. 

Then, the capsule 4 held in the capsule holder 10 is 
caused to slide as far as the predetermined position being 
guided at both ends by the positioning guides 12a, 12b, the 
both ends are partially cut off at the predetermined 
position by the cutters 11a, lib, by which holes 5 and 6 
each having a diameter substantially identical with or 
somewhat larger than the open diameter of the connection 
ports 7 and 8 on both ends are opened at a good accuracy, 
then the capsule is loaded between the connection ports 7 
and 8. Then, the capsule 4 loaded between the connection 
ports 7 and 8 are in communication at the holes 5 and 6 
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opened on both ends with the connection ports 7 and 8 and, 
at the same time, both ends thereof are pressed by 
peripheral portions 14 and 15 of the connection ports 7 and 
8 and strongly brought into intimate contact with the 
peripheral portions 14 and 15. 

In this state, when the nozzle 1 is inserted into 
nasal cavities and the pump main body 17 is gripped and 
squeezed from the state shown by a chained line in Fig. 4 to 
the state shown by a solid line in the drawing, air pressure 
in the pump main body 17 increases to open the check valve 
21 that closes the air discharge port 20 of the pump 2, 
spray air driven out from the inside of the pump main body 
17 enters from the hole 6 on one end of the capsule 4 in 
communication with the connection port 8 into the capsule 4, 
flows through the inside of the capsule 4 and is supplied 
from the hole 5 on the other end of the capsule 4 by way of 
the connection port 7 in communication with the hole 5 to 
the nozzle 1, and the powdery medicine 9 filled in the 
capsule 4 is sprayed by the spray air from the top end of 
the nozzle 1 and dosed into the nasal cavities. 

In this process, since the spray air supplied by the 
pump 2 to the nozzle 1 flows smoothly from the connection 
port 8 on the side of the pump 8 by way of the inside of the 
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capsule 4 to the connection port 7 on the side of the nozzle 
with no stagnation in a case where the diameter for the 
holes 5, 6 of the capsule 4 for communication with the 
connection port 7 on the side of the nozzle and the 
communication port 8 on the side of the pump has a size 
substantially equal with or larger than the open diameter of 
the connection ports 7 , 8, the powdery medicine 9 in the 
capsule 4 can be supplied with no residues by the spray air 
to the nozzle 1. 

Further, since the both ends of the capsule 4 loaded 
between the connection port 7 on the side of the nozzle and 
the connection port 8 on the side of the pump are pressed by 
the peripheral portions 14 and 15 of both of the connection 
ports 7 and 8 and are strongly brought into intimate contact 
with the peripheral portions 14 and 15, even when a great 
amount of spray air is supplied instantaneously into the 
capsule 4, there is no worry that the powdery medicine 9 
leaks and scatters from both ends of the capsule 4 in 
communication with the connection ports 7 and 8. In addition, 
when a great amount of spray air is supplied instantaneously 
into the capsule 4, since the inner pressure of the capsule 
4 increases to also exert a force of pressing both ends of 
the capsule 4 from the inside thereof to the peripheral 
portions 14 and 15 of the connection ports 7 and 8, and the 
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intimate contact between the peripheral portions 14 and 15 
and both ends of the capsule 4 is further enhanced to attain 
an air tight state between them, leaking and scattering of 
the powdery medicine 9 from both ends of the capsule 4 can 
be prevented reliably and the powdery medicine can be 
delivered and dosed in a necessary amount accurately into 
the nasal cavities. While the nozzle 1 is a forked nozzle in 
this embodiment, the nozzle used in the invention is not 
restricted to the forked type but may also be a single tube 
type nozzle. 

Industrial Applicability 

As described above, the device to deliver a powdery 
medicine for the nasal cavity according to the invention is 
suitable for application use of deliver by spraying a 
powdery medicine filled in a capsule into nasal cavities 
reliably and easily. 
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